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Abstract To understand the effect of Bisphenol A (BPA) on antioxidant enzymes (superoxide dismutase SOD, cat-
alase CAT and glutathione peroxidase GSH-Px) activity and the mRNA levels for the genes encoding these antioxid-
ant proteins, we used planarian as experimental material to study the antioxidant enzyme activities and the mRNA
levels for the genes encoding these antioxidant proteins, under stress of different concentration of BPA for 48 h, the
increase of SOD activities were most visible, meanwhile the CAT activities were found to be elevated first and then
to be declined with the concentration of BPA exposure. No significant effects on glutathione peroxidase (GSH-Px)
activities were observed excluding 0.564 mol/L BPA exposure. Real-time quantitative PCR showed that the
transcripts of DjSOD were up-regulated and showed dose-response relationship with the concentration of BPA
exposure. The transcripts of DjCA T and DjG Px were up-regulated also. However, the mRNA induction patterns were
not in accordance with the changes in levels of antioxidant enzymes observed. BPA exposure promotes an oxidative
stress response and changes the transcription level of antioxidant enzyme genes in planarian Dugesia japonica.
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Figure 1 PCR results and relative expression of DjSOD in D.
(p<0.05). japonica incubated with (48 h) BPA for 0.141x107 mol/L, 0.282x
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Table 1 Effect of BPA on the activity of antioxidant enzymes in planarian Dugesia japonica

BPA (x10° mol/L) (U/mg protein) (U/mg protein) (ng/mg protein)
Concentration of BPA Superoxide dismutase Catalase (U/mg protein) Glutathione peroxidase
(x107° mol/L) (U/mg protein) (ng/mg protein)
9.40+1.31 33.33+2.62 104.23+6.67
Control
0.141 10.32+1.80 55.24+2.83* 109.86+3.47
0.282 11.58+1.32 74.29+4.71* 112.68+4.35
0.564 15.81+0.81* 62.86+3.03* 123.94+4.00*
0.940 19.03+2.53* 64.76+4.43* 108.45+4.75

1.410 25.16+2.28%* 49.52+3.03* 106.86+4.51
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2 BPA (48 h) 0.141x10~° mol/L, 0.282x107° mol/L,
0.564x107° mol/L, 0.94x10° mol/L, 1.41x10° mol/L ~ DjCAT
mRNA

: 1~6: BPA 0.141x10* mol/L, 0.282x
10~ mol/L, 0.564x10° mol/L, 0.94x10~° mol/L, 1.41x10° mol/L
Figure 2 PCR results and relative expression of DjCAT in D.
japonica incubated with (48 h) BPA for 0.141x107° mol/L, 0.282x
10~ mol/L, 0.564x107* mol/L, 0.94x10~ mol/L, 1.41x107* mol/L
Note: 1~6: The D. japonica was exposed to BPA (48 h) for 0.141x
10~ mol/L, 0.282x107* mol/L, 0.564x 10~ mol/L, 0.94x10~° mol/L,
1.41x107° mol/L

3 BPA (48 h) 0.141x107° mol/L, 0.282x10~ mol/L,
0.564x10° mol/L, 0.94x10”° mol/L, 1.41x10° mo/L  DjGPx
mRNA

11~6 BPA 0.141x107° mol/L, 0.282x10~ mol/L,
0.564x107° mol/L, 0.94x10° mol/L, 1.41x10~ mol/L
Figure 3 PCR results and relative expression of DjG Px in D. japonica
incubated with (48 h) BPA for 0.141x107° mol/L, 0.282x107 mol/L,
0.564x10* mol/L, 0.94x10* mol/L, 1.41x10* mol/L
Note: 1~6: The D. japonica was exposed to BPA (48 h) for 0.141x
10~ mol/L, 0.282x107° mol/L, 0.564x10 mol/L, 0.94x10~° mol/L,
1.41x107° mol/L
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Table 2 Sequences of primer pairs used in the real-time quantita-

tive PCR reactions

PCR (5'-3" (bp)
Gene Primer sequences (5'-3") Product length (bp)
EF2a GGTCTTTACGGATGTCAAGC 215
TCTCCGTATGTCCCTGTCG
SOD CAAGGGTCNGGNTGGGG 249
GCATGTTCCCAKACATCWAT
CAT CGAGACACTCAGCGACATAG 119
GACCTCAACTTTCAGCGATA
GSH-PX AGGAAATGAGACAGCGG 108
CATTCAATCCCATCTCCAAG
Gel-Pro analyzer o
324
+ SPSS
16.0
LSD (p<0.05),
(No.ZR2014DMO15
ZR2013CMO011).
(201410433036) (No.31172074)
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